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(54) Optical pickup 

(57) An optical pickup includes: a rotary block (600) 
installed in a fixed base (500) to be rotatable; a holder 
(850) integrally coupled to the rotary block (600); a bob- 
bin (800) supported by a predetermined wire (840) of 
the holder (850) to be movable; a base plate (700) fixed 
to the fixed base (500) and placed between the rotary 
block (600) and the bobbin (800); an objective lens (810) 
mounted in the bobbin (800), for focusing an incident 
light to form a spot of light on a recording medium; a 
focusing coil (820) and tracking coils (830) installed in 
the bobbin (800), serving as a current flow path for fo- 
cusing and tracking operations; first magnets (730) and 
first inner and outer yokes (710; 720) installed in the 
base plate (700), facing the focusing coil (820) and the 
tracking coils (830), for producing magnetic fields per- 
pendicular to the current flowing through the focusing 
coil (820) and the tracking coils (830) to produce an elec- 
tromagnetic force for driving the bobbin (800); a fixed 
optical system (900) for irradiating light toward the re- 
cording medium and receiving the light reflected by the 
recording medium and then passed through the objec- 
tive lens (81 0); a reflecting mirror (820) for changing the 
traveling path of the incident light, the reflecting mirror 
installed in the rotary block (600) to be arranged be- 
tween the objective lens (810) and the fixed optical sys- 
tem (900); tilt coils (621, 622) serving as a current flow 
path, the tilt coils (621, 622) installed at both sides of 



the rotary block (600); and second magnets (630) and 
second inner and outer yokes (640; 650) installed facing 
the tilt coils (621, 622), for producing magnetic fields 
perpendicular to the current flowing through the tilt coils 
(621, 622) to produce an electromagnetic force for ro- 
tating the rotary block (600). Therefore, the tilt of the op- 
tical axis of the light incident onto and reflected by an 
optical disk through the reflecting mirror (820) and the 
objective lens (810) can be adjusted according to the tilt 
of the recording medium, such that the light is perpen- 
dicularly incident onto and reflected by the recording 
medium all the times. 
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Description 

[0001] The present invention relates to an optical 
pickup for irradiating light onto a recording medium to 
record information in the recording medium and to read 
information therefrom. 

[0002] In general, an optical recording/ reproducing 
apparatus such as a disc player, for recording informa- 
tion in a recording medium such as an optical disk and 
reproducing information therefrom, comprises an opti- 
cal pickup for reading information from light that is irra- 
diated onto the optical disc and then reflected therefrom. 
In a conventional optical pickup, as shown in Figures. 1 
and 2, a base plate 21 is installed on a fixed base 20, 
and a bobbin 23 in which an objective lens 1 9 is mounted 
is movably supported by a wire 28 in a fixed block 22 
situated on the base plate 21 . Also, a focusing coil 26 
for controlling the focus of a spot of light formed on the 
optical disk 30. and a tracking coil 27 for laterally moving 
the objective lens 19 such that the spot of light formed 
on the optical disk 30 accurately tracks the tracks (not 
shown) of an optical disk 30, are installed in the bobbin 
23. The bobbin 23 moves by an electromagnetic force 
due to interaction between a current flowing through the 
focusing coil 26 and the tracking coil 27, and the mag- 
netic field produced by a magnet 25 and a yoke 24 in- 
stalled in the base plate 21. A reflecting mirror 18 for 
changing an optical path, and a fixed optical system 10 
for irradiating light through the reflecting mirror 18 to the 
optical disk 30 and receiving the light reflected by the 
optical disk 30 are placed below the objective lens 19. 
As shown in Figure 1, the fixed optical system 10 in- 
cludes a light source 1 1 , a beam splitter 1 3, a collimating 
lens 14, a detecting lens 15 and a photodetector 12. Al- 
so, each semispherical base of the fixed base 20 and 
the base plate 21 contact each other and are coupled 
by a plurality of adjusting screws 41 , 42 and 43, such 
that the tilt of the base plate 21 with respect to the fixed 
base 20 can be adjusted by tightening the plurality of 
adjusting screws 41 , 42 and 43. This structure is suitable 
for correcting an error through the controlling of the tight- 
ness of the adjusting screws 41 : 42 and 43 during the 
assembly process in the case when an optical axis C of 
light incident through the objective lens 19 perpendicu- 
larly onto the optical disk 30 is tilted, that is, when the 
light is obliquely incident, not perpendicularly, onto the 
optical disk 30. Reference numeral 50 represents a con- 
troller for controlling the focusing and tracking opera- 
tions, and reference S represents a compression spring. 
[0003] However, the optical disk 30 may be tilted due 
to vibration during the recording/reproducing operation 
as well as during the assembly process, and the optical 
disk 30 may not be level due to minute deformations of 
the optical disk 30 itself. However, the conventional op- 
tical disk can not cope with such a problem. In other 
words, even when the tilt of the optical axis C during the 
assembly can be corrected, the tilting of the optical axis 
C during the recording/reproducing operation after the 



assembly process cannot be corrected. As a result, the 
intensity of light formed on the optical disk is not strong 
enough for the recording and a playback signal is dete- 
riorated, so that it is difficult to accurately reproduce the 
s information. 

[0004] It is an aim of embodiments of the present in- 
vention to provide an optical pickup adopting an en- 
hanced structure in which the tilt of an optical axis of a 
light being incident onto and reflected from an optical 
disc through a reflecting mirror and an objective lens is 
controlled such that the light is perpendicularly incident 
onto and reflected from the recording medium at all 
times. 

[0005] According to an aspect of the invention, there 
is provided an optical pickup comprising: a fixed base; 
a base plate installed rotatabte with respect to the fixed 
base; a bobbin seated on the base plate, being movably 
supported by a predetermined wire; an objective lens 
for focusing an incident light to lorm a spot of light on a 
recording medium, the objective lens mounted in the 
bobbin; focusing coils serving as a current flow path for 
a focusing operation, the focusing coils installed in the 
bobbin; first magnets and first yokes for producing mag- 
netic fields perpendicular to the current flowing through 
the focusing coil to produce an electromagnetic force for 
driving the bobbin, the first magnets and first yokes in- 
stalled in the base plate; a fixed optical system for irra- 
diating light toward the recording medium and receiving 
the light reflected by the recording medium and then 
passed through the objective lens; a reflecting mirror for 
changing the traveling path of the incident light, the re- 
flecting mirror arranged between the objective lens and 
the fixed optical system, being fixed to the base plate; 
a support arm having one end fixed to the fixed base 
and the other end rotatably supporting the reflecting mir- 
ror, serving as a rotary shaft of the base plate to which 
the reflecting mirror is fixed; and a tilt means for rotating 
the base plate using the support arm as a rotary shaft, 
to adjust the tilt of an optical axis passing through the 
objective lens and the reflecting mirror. 
[0006] According to another aspect of the invention, 
there is provided an optical pickup comprising: a fixed 
base; a base plate installed rotatable with respect to the 
fixed base; a hollow boss formed to protrude on the base 
plate; a bobbin coupled to the boss to be movable in the 
vertical direction; an objective lens for focusing an inci- 
dent light to form a spot of light on a recording medium, 
the objective lens mounted in the bobbin; focusing coils 
serving as a current flow path for a focusing operation, 
the focusing coils installed in the bobbin; first magnets 
and first yokes for producing magnetic fields perpendic- 
ular to the current flowing through the focusing coils to 
produce an electromagnetic force for driving the bobbin, 
the first magnets and first yokes installed in the base 
plate; a fixed optical system for irradiating light toward 
the recording medium and receiving the light reflected 
by the recording medium and then passed through the 
objective lens; a reflecting mirror for changing the 
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traveling path of the incident light, the reflecing mirror 
arranged between the objective lens and the fixed opti- 
cal system, being fixed to the base plate; a support arm 
having one end fixed to the fixed base and the other end 
rotatably supporting the reflecting mirror, serving as a 
rotary shaft of the base plate to which the reflecting mir- 
ror is fixed; and a tilt means for rotating the base plate 
using the support arm as a rotary shaft, to adjust the tilt 
of an optical axis passing through the objective lens and 
the reflecting mirror. 

[0007] According to still another aspect of the inven- 
tion, there is provided an optical pickup comprising: a 
fixed base; a base plate in the fixed base, being sup- 
ported by springs to be rotatable; a bobbin seated on 
the base plate, being supported by a predetermined wire 
to be movable; an objective lens for tocusing an incident 
light to form a spot of light on a recording medium, the 
objective lens mounted in the bobbin; a focusing coil and 
tracking coils serving as a current flow path for focusing 
and tracking operations, the focusing coil and tracking 
coils installed in the bobbin; first magnets and first yokes 
for producing magnetic fields perpendicular to the cur- 
rent flowing through the focusing coil and the tracking 
coils to produce an electromagnetic force for driving the 
bobbin, the first magnets and first yokes installed in the 
base plate; a fixed optical system for irradiating light to- 
ward the recording medium and receiving the light re- 
flected by the recording medium and then passed 
through the objective lens; a reflecting mirror for chang- 
ing the traveling path of the incident light, the reflecting 
mirror arranged between the objective lens and the fixed 
optical system, b eing fixed to the base plate: and a tilt 
means for elastically rotating the base plate elastically 
supported by the springs, to adjust the tilt of an optical 
axis passing through the objective lens and the reflect- 
ing mirror. 

[0008] According to yet still another aspect of the in- 
vention, there is provided an optical pickup comprising: 
a fixed base; a rotary block installed in the fixed base to 
be rotatable; a holder integrally coupled to the rotary 
block; a bobbin supported by a predetermined wire of 
the holder to be movable; a base plate fixed to the fixed 
base and placed between the rotary block and the bob- 
bin; an objective lens for focusing an incident light to 
form a spot of light on a recording medium, the objective 
lens mounted in the bobbin; a focusing coil and tracking 
coils serving as a current flow path for focusing and 
tracking operations, the focusing coil and tracking coils 
installed in the bobbin; first magnets and first inner and 
outer yokes for producing magnetic fields perpendicular 
to the current flowing through the focusing coil and the 
tracking coils to produce an electromagnetic force for 
driving the bobbin, the first magnets and first inner and 
outer yokes installed in the base plate, facing the focus- 
ing coil and the tracking coils; a fixed optical system for 
irradiating light toward the recording medium and re- 
ceiving the light reflected by the recording medium and 
then passed through the objective lens; a reflecting mir- 
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ror for changing the traveling path of the incident light, 
the reflecting mirror installed in the rotary block to be 
arranged between the objective lens and the fixed opti- 
cal system; and a tilt means for rotating the rotary block 
5 to adjust the tilt of an optical axis passing through the 
objective lens and the reflecting mirror. 
[0009] For a better understanding of the invention, 
and to show how embodiments of the same may be car- 
ried into effect, reference will now be made, by way of 
example, to the accompanying diagrammatic drawings 
in which: 

Figure 1 is a sectional view showing the structure 
of a conventional optical pickup; 

Figure 2 is a plane view of the conventional optical 
pickup shown in Figure 1; 

Figure 3 is a sectional view showing the structure 
of an optical pickup according to a first embodiment 
of the present invention; 

Figure 4 is a plane view of the optical pickup shown 
in Figure 3; 

Figure 5 is a perspective view showing the main el- 
ements of the optical pickup shown in Figure 3; 

Figures. 6 and 7 are diagrams illustrating the prin- 
ciple of a tilt operation of the optical pickup shown 
in Figure 3; 

Figures. 8 through 10 are diagrams illustrating an 
adjustment operation of the optical pickup shown in 
Figure 3 to compensate for the tilt of an optical disk; 

Figure 11 is a perspective view showing the struc- 
ture of an optical pickup according to a second em- 
bodiment of the present invention; 

Figure 12 is a sectional view of the optical pickup 
shown in Figure 11; 

Figure 1 3 is a plane view of the optical pickup shown 
in Figure 11; 

Figures. 14 and 15 are diagrams illustrating the fo- 
cusing operation of the optical pickup shown in Fig- 
ure 11; 

Figures. 16 and 17 are diagrams illustrating the ad- 
justment operation of the optical pickup shown in 
Figure 11 to compensate for the tilt of an optical 

disk; 

Figure 1 8 is a sectional view showing the structure 
of an optical pickup according to a third embodiment 
of the present invention; 
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Figure 1 9 is a plane view of the optical pickup shown 
in Figure 18; 

Figure 20 is a perspective view showing the main 
elements of the optical pickup in Figure 18; 

Figures. 21 through 23 are diagrams illustrating the 
principle of a tilt operation of the optical pickup 
shown in Figure 18; 

Figures. 24 through 26 are diagrams illustrating the 
adjustment operation of the optical pickup shown in 
Figure 18 to compensate for the tilt of an optical 
disk; 

Figure 27 is an exploded perspective view ol an op- 
tical pickup according to a fourth embodiment of the 
present invention; 

Figure 28 is a perspective view of the assembled 
optical pickup shown in Figure 18; and 

Figure 29 is a diagram illustrating the adjustment 
operation of the optical pickup shown in Figure 27 
to compensate for the tilt of an optical disk. 

[OX) 10] An optical pickup according to a first embodi- 
ment of the present invention, in which a bobbin is sup- 
ported by a wire, will be described with reference to Fig- 
ures 3 through 10. 

[0011] Referring to Figures. 3 through 5. a base plate 
210 is arranged on a fixed base 200, and a bobbin 230 
is movably supported by a wire 280 connected to a fixed 
block 220 above the base plate 210. Also, an objective 
lens 190 for focusing an incident light to form a spot of 
light on a recording medium such as an optical disk 300 
is mounted in the bobbin 230, and focusing coils 260 
serving as a current flow path for focusing operation is 
installed. Also : first magnets 250 and first yokes 240 for 
producing magnetic fields perpendicular to the current 
flowing through the focusing coils 260 to produce an 
electromagnetic force for driving the bobbin 230 are in- 
stalled in the base plate 210. Also, the optical pickup 
according to the first embodiment of the present inven- 
tion comprises a fixed optical system 100 for irradiating 
light onto the optical disk 300 and receiving the light re- 
flected by the optical disk 300. The fixed optical system 
100 is constructed of a light source 110, a beam splitter 
130, a collimating lens 140 5 a detecting lens 150 and a 
photodetector 120. Also, a reflecting mirror 180 for 
changing the traveling path of an incident light is ar- 
ranged between the objective lens 1 90 and the fixed op- 
tical system 100. The reflecting mirror 180 is fixed to a 
pair of arms 211 extended from the base plate 210 to be 
integrally movable with the base plate 210. Also, one of 
the arms 210, which shields the base of the reflecting 
mirror 180, has a predetermined coupling bar 181, and 
the coupling bar 181 is rotatably coupled to a support 



6 

arm 182 fixed to the fixed base 200. Thus, the support 
arm 1 82 supports the entire base plate 21 0 including the 
reflecting mirror 180 against the fixed base 200, and si- 
multaneously serves as a rotary shaft of the base plate 
s 210 by rotatably supporting the reflecting mirror 181 . 
[0012] Also, there is a tilt means for adjusting the tilt 
of an optical axis C passing through the objective lens 
190 and the reflecting mirror 180 by rotating the base 
plate 210. The tilt means comprises tilt coils 430 at- 
io tached to each outer wall of the first yokes 240 to provide 
a current flow path, and second magnets 420 and sec- 
ond yokes 41 0 installed in the fixed base 200 to produce 
magnetic fields perpendicular to the current flowing 
through the tilt coils 430, thereby producing an electro- 
's magnetic force capable of rotating the base plate 210. 
Here, the pair of tilt coils 430 are symmetrically arranged 
centering around the bobbin 230, facing each second 
magnet 420. Also, as shown in Figures. 6 and 7, the tilt 
coils 430 are arranged such that only inner vertical parts 
thereof overlaps the second magnet 420. In this over- 
lapped state, current I flows through the pair of tilt coils 
420 in the direction indicated by arrows as shown in Fig- 
ure 6, the effect of the current horizontally flowing 
through the tilt coils 420 is offset, and an electromag- 
netic force is produced in the direction F due to the in- 
teraction between the current I that flows vertically and 
the magnetic fields B produced by the second magnets 
420, so that the base plate 210 rotates clockwise on the 
support arm 182 coupled to the coupling bar 181. On 
the contrary, when current I flows through the tilt coils 
430 in the direction indicated by arrows as shown in Fig- 
ure 7, an electromagnetic force is produced in the direc- 
tion F due to the interaction with the magnetic field B by 
the second magnets 420, so that the base plate 210 ro- 
tates counterclockwise. Thus, the rotation direction of 
the base plate 210 can be controlled by controlling the 
direction of current flowing through the tilt coils 430. Ref- 
erence numeral 500 represents a controller for control- 
ling the current flowing through the tilt coils 430 and 
through the focusing coils 260. 

[0013] In the optical pickup constructed as above, 
when the optical disk 300 for a data recording/reproduc- 
tion is level as shown in Figure 8, current does not flow 
through the tilt coils 430 and accordingly the base plate 
210 maintains the level state without rotation. In this 
state, the focusing operation by the focusing coils 260, 
the first magnets 250 and the first yokes 240 is also per- 
formed. 

[0014] Also, when the optical disk 300 tilts to the right 
as shown in Figure 9, the controller 500 allows current 
to flow through the tilt coils 430 in the direction indicated 
in Figure 6 to rotate the base plate 210 clockwise such 
that the optical axis C passing through the objective lens 
190 and the reflecting mirror 180 is incident perpendic- 
ular to the optical disk 300. That is, the base plate 210 
is rotated being tilted as much as the optical disk 300 
such that the optical axis C is perpendicular to the optical 
disk 300. 
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[0015] Meanwhile, when the optical disk 300 tilts to 
the left as shown in Figure 10, the controller 500 allows 
current to flow through the tilt coils 430 in the direction 
indicated in Figure 7, to rotate the base plate 21 0 coun- 
terclockwise. 

[001 6] The tilting of the optical axis C passing through 
the objective lens 190 and the reflecting mirror 180 can 
be dynamically offset by rotating the base plate 210 ac- 
cording to the tilt of the optical disk 300. 
[0017] Also, the optical pickup according to the first 
embodiment of the present invention can perform the 
tracking operation by using the above-described tilt 
means. That is, while rotating the base plate 210 using 
the electromagnetic force produced by the tilt coils 430 
and the second magnets 420, the optical axis C is mi- 
croscopically moved for tracking. Thus, the optical axis 
C is macroscopically adjusted in accordance to the tilt 
of the optical disk 300 through the tilt operation, and then 
the base plate 210 is microscopically rotated in a state 
such that the tracking is performed along the tracks of 
the optical disk 300. In general, the optical axis rotates 
in the range of about ±1° during the tilt operation, and 
rotates in a microscopic range of about ±0.25° during 
tracking. Thus, the tracking operation can be performed 
without extra coils and magnets for the tracking. 
[0018] An optical pickup according to a second em- 
bodiment of the present invention will be described with 
reference to Figures. 11 through 17, in which a bobbin 
is not supported by a wire unlike the optical pickup ac- 
cording to the first embodiment, and a bobbin is inserted 
into a predetermined boss to be slidably movable in the 
direction of the optical axis. 

[0019] Referring to Figures. 11 through 13, a prede- 
termined base plate 210a is installed to be rotatable in 
a fixed base 200a. Such rotatable supporting structure 
will be described later. Also, a bobbin 230a in which an 
objective lens 190a is mounted is coupled to a hollow 
boss 201 formed on the base plate 210a. The bobbin 
230a can rise by itself being coupled with the boss 201 a, 
however its movement is restricted in the horizontal di- 
rection. Thus, the entire base plate 21 0a must be moved 
in order to move the bobbin 230a in the horizontal direc- 
tion. Also, first magnets 250a and first yokes 240a for 
producing electromagnetic forces capable of driving the 
bobbin 230a by producing magnetic fields perpendicular 
to the direction of the current flowing through the focus- 
ing coils 260a are installed on the base plate 21 0a. Ref- 
erence numeral 261a represents iron cores for concen- 
trating magnetic flux. Also, the first magnets 250a and 
the focusing coils 260a are arranged to face each other, 
and are arranged to overlap each other as shown in Fig- 
ures. 14 and 15. Also, two first magnets 250a having 
opposite polarity are arranged in the vertical direction, 
to produce magnetic fields in opposite directions. When 
current I flows through the focusing coil 260a as shown 
in Figure 14, the electromagnetic force acts upward ac- 
cording to the Fleming's law, thereby raising the bobbin 
230a by the electromagnetic force. On the contrary, 
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when current I flows through the focusing coil 260a as 
shown in Figure 15, the electromagnetic force acts 
downward, thereby lowering the bobbin 230a. 
[0020] Also, as shown in Figure 12, the optical pickup 

5 according to the second embodiment of the present in- 
vention comprises a fixed optical system 100a for irra- 
diating light toward an optical disk 300a and receiving 
the light reflected by the optical disk 300a. The fixed op- 
tical system 1 00a comprises a light source 1 1 0a, a beam 

io splitter 130a, a collimating lens 140a, a detecting lens 
150a and a photodetector 1 20a. Also, a reflecting mirror 
180a for changing the traveling path of an incident light 
is installed between the objective lens 190a and the 
fixed optical system 100a. The reflecting mirror 180a is 

is fixed to a pair of arms 211a extending from the base 
plate 210a to be integrally movable with the base plate 
210a. Also, one of the arms 211a, which shields the 
base of the reflecting mirror 180a, has a predetermined 
coupling barl81a, and the coupling bar 181 is rotatably 

20 coupled to a support arm 182a fixed to the fixed base 
200a. Thus, the support arm 182a supports the entire 
base plate 210 in addition to the reflecting mirror 180a 
against the fixed base 200a, and simultaneously serves 
as a rotary shaft of the base plate 21 0a by rotatably sup- 

25 porting the reflecting mirror 180a. 

[0021] Also, there is a tilt means for adjusting the tilt 
of an optical axis C passing through the objective lens 
190a and the reflecting mirror 1 80a by rotating the base 
plate 210a The tilt means comprises tilt coil 430a at- 

30 tached to the outer wall of the bobbin 230a, second mag- 
nets 420a and second yokes 410a installed in the fixed 
base 200a, for producing magnetic fields perpendicular 
to the current flowing through the tilt coils 430a to pro- 
duce an electromagnetic force capable of rotating the 

35 base plate 21 Oa. Here, the pair of tilt coils 430a are sym- 
metrically arranged centering around the bobbin 230a, 
facing each second magnet 420a. Also, as shown in Fig- 
ures. 16 and 17, the tilt coils 430a are arranged such 
that only the inner vertical parts thereof overlap the sec- 

40 ond magnets 420a. Reference numeral 500a repre- 
sents a controller for controlling the current flowing 
through the tilt coils 430a and the focusing coils 260a. 
[0022] In the optical pickup constructed as above, 
when the optical disk 300a is level, current does not flow 

45 through the tilt coils 430a and accordingly the base plate 
210a maintains the level state without rotation. In this 
state, the focusing operation by the focusing coils 260a, 
the first magnets 250a and the first yokes 240a is also 
performed. 

so [0023] Also, when the optical disk 300a tilts to the right 
as shown in Figure 16, the controller 500a allows current 
to flow through the tilt coils 430a in the direction indicat- 
ed in Figure 16. Here, the effect of the current horizon- 
tally flowing through the tilt coils 430a is offset, and an 

55 electromagnetic force is produced in the direction F due 
to the interaction between the current I that flows verti- 
cally and the magnetic fields B produced by the second 
magnets 420a, so that the base plate 210a rotates 
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clockwise on the support arm 182a coupled to the cou- 
pling bar 181a. That is, the base plate 210a is rotated 
being tilted as much as the optical disk 300a such that 
the optical axis C is perpendicular to the optical disk 

300a. 

[0024] On the other hand, when the optical disk tilts 
to the left as shown in Figure 17, the controller 500a 
allows current to flow through the tilt coils 430a in the 
direction indicated in Figure 17. Accordingly, an electro- 
magnetic force is produced in the direction F due to the 
interaction with the magnetic fields B produced by the 
second magnets 420a ; so that the base plate 210a ro- 
tates counterclockwise Thus, the rotation direction of 
the base plate 210a can be controlled by controlling the 
direction of current flowing through the tilt coils 430a. 
Thus, the tilting ol the optical axis C passing through the 
objective lens 190a and the reflecting mirror 180a can 
be dynamically offset by rotating the base plate 210a. 
[0025] Also the optical pickup according to the sec- 
ond embodiment ol ihc present invention can perform 
the tracking opcii'ion by the above-described tilt 
means. That is while rotating Ihc base plate 210a using 
the electromagnetic force produced by the tilt coil 430a 
and the second magnet 420a the optical axis C is mi- 
croscopically movee tor the tracking Thus, the optical 
axis C is macroscopically adjuslod in accordance to the 
tilt of the optical dsk 300a through the tilt operation, and 
then the base plate 210a is microscopically rotated in a 
state such that the trHckmgoperation is performed along 
the tracks of the op:ical d«sk 300a Thus, the tracking 
operation can be performed without extra coils and mag- 
nets for the tracking in this embodiment. 
[0026] Referring to Figures 18 and 20, a base plate 
210b is installed tn a fixed base 200b, the base plate 
210b being supported by springs 440b to tilt by a pre- 
determined angle and a bobbin 230b is movably sup- 
ported by a wire 250b connected to a fixed block 220b 
above the base plate 210 Also, an objective lens 190b 
for focusing an incident light to form a spot of light on a 
recording medium such as an optical disk 300b is 
mounted in the bobom 230b, and focusing coils 260b 
and tracking coils 270b serving as a current flow path 
for focusing and tracking operations are installed. Also, 
first magnets 250b anc first yokes 240b for producing 
magnetic fields perpendicular to the current flowing 
through the focusing coils 260b and the tracking coils 
270b to produce an electromagnetic force for driving the 
bobbin 230b are installed in the base plate 210b. Also, 
the optical pickup accoiding to the third embodiment of 
the present invention comprises a fixed optical system 
100b for irradiating light onto the optical disk 300b and 
receiving the light reflected by the optical disk 300. The 
fixed optical system 1 00b is constructed of a light source 
110b, a beam splitter 130b. a collimating lens 140b, a 
detecting lens 150b and a photodetector 120b. Also, a 
reflecting mirror 180b for changing the traveling path of 
an incident light is arranged between the objective lens 
190b and the fixed optical system 100b. The reflecting 



mirror 1 80b is fixed to a pair of arms 211b extended from 
the base plate 210b to be integrally movable with the 
base plate 210b. Also, there is a tilt means for adjusting 
the tilt of an optical axis C passing through the objective 
s lens 1 90b and the reflecting mirror 1 80b by rotating the 
base plate 21 0b. The tilt means comprises tilt coils 430b 
attached to each outer wall of the first yokes 240b to 
provide a current flow path, and second magnets 420b 
and second yokes 410b installed in the fixed base 200b 

10 to produce magnetic fields perpendicular to the current 
flowing through the tilt coils 430b, thereby producing an 
electromagnetic force capable of rotating the base plate 
210. Here, the pair of tilt coils 430b are symmetrically 
arranged centering around the bobbin 230b, facing each 

15 second magnet 420b. Also, as shown in Figures. 21 
through 23, the tilt coils 430b and the second magnet 
420b are arranged such that only the upper parts of the 
tilt coils 430b overlap the second magnet 420b. In this 
overlapped state, current I flows through the pair of tilt 

20 coils 420b in the direction indicated by arrows as shown 
in Figure 21, the effect of the current flowing vertically 
through the tilt coils 420b is offset, and an electromag- 
netic force is produced in the direction F due to the in- 
teraction between the current I that flows horizontally 

25 and the magnetic fields B produced by the second mag- 
nets 420b, so that the base plate 210b rotates clock- 
wise. On the contrary, when current I flows through the 
tilt coils 430b in the direction indicated by arrows as 
shown in Figure 22, an electromagnetic force is pro- 

30 duced in the direction F due to the interaction with the 
magnetic field B by the second magnets 420b, so that 
the base plate 210b rotates counterclockwise. Also, as 
shown in Figure 23, when current I flows through the 
pair of tilt coils 430b installed at one side of the bobbin 

35 230b, a force acts on that side downward. In this state, 
when the current flows through the pair of tilt coils 430b 
installed at the other side of the bobbin 230b, a force 
acts on the other side upward. As a result, the base plate 
210b rotates in the direction A indicated by the arrow. 

40 Thus, the rotation direction of the base plate 210b can 
be controlled by controlling the direction of current flow- 
ing through the tilt coils 430b. Reference numeral 500b 
represents a controller for controlling the current flow 
through the tilt coils 430b and through the focusing coils 

45 260b and the tracking coils 270b. 

[0027] In the optical pickup constructed as above, 
when the optical disk 300b for a data recording/repro- 
duction is level as shown in Figure 24, current does not 
flow through the tilt coils 430b and accordingly the base 

50 plate 210b maintains the level state without rotation. In 
this state, the focusing operation by the focusing coils 
260b, the tracking coils 270b, the first magnets 250b and 
the first yokes 240b is also performed. 
[0028] Also, when the optical disk 300b tilts to the right 

55 as shown in Figure 25, the controller 500b allows current 
to flow through the tilt coils 430b in the direction indicat- 
ed in Figure 21 to rotate the base plate 210b clockwise 
such that the optical axis C passing through the objec- 
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tive lens 1 90b and the reflecting mirror 180b is incident 
perpendicularly to the optical disk 300b. That is, the 
base plate 210b is rotated being tilted as much as the 
optical disk 300b such that the optical axis C is perpen- 
dicular to the optical disk 300b. 

[0029] Meanwhile, when the optical disk 300b tilts to 
the left as shown in Figure 26, the controller 500b allows 
current to flow through the tilt coils 430b in the direction 
indicated in Figure 22, to rotate the base plate 21 0b cou- 
terclockwise. 

[0030] The tilting of the optical axis C passing through 
the objective lens 190b and the reflecting mirror 180b 
can be dynamically offset by rotating the base plate 
210b according to the tilt of the optical disk 300b. 
[0031] Also, the second magnets 420b are arranged 
to overlap with only the upper parts of the tilt coils 430b. 
However, the electromagnetic force as above can be 
produced when the second magnets 420b overlaps the 
lower parts of the tilt coils 430b. 

[0032] An oplical pickup according to a fourth embod- 
iment of the present invention will be described with ref- 
erence to Figures. 27 through 29, which also comprises 
extra coils for tracking and tilting separately. 
[0033] Referring to Figures. 27 and 28, a base plate 
700 is coupled by a screw S to a fixed base 500 in which 
a fixed optical system 900 is installed. The fixed optical 
system 900 comprises the same elements as in the first, 
second and third embodiments. Also, first magnets 730 
and first inner and outer yokes 710 and 720, for produc- 
ing an electromagnetic force capable of driving a bobbin 
800 through interaction with a focusing coil 820 and 
tracking coils 330. are installed in the base plate 700. 
The first magnets 730 and the first inner and outer yokes 
7 10 and 720 are fixed at all times because the base plate 
700 is coupled to the fixed base 500 by the screw S. 
Meanwhile a rotary block 600 in which a reflecting mir- 
ror 610 is mounted is rotatably installed in the fixed base 
500 That is. rotary protrusions 601 and 602 formed at 
the front and back of the rotary block 600 are inserted 
into coupling holes 501 and 502 formed in the fixed base 
500 such that the rotary block 600 is rotatably supported 
by the fixed base 500. In particular, the rotary protrusion 
601 formed at the front of the rotary block 601 has a 
hollow 601a through which the light emitted from the 
fixed optical system 900 reaches the reflecting mirror 
610. Also, a pair of tilt coils 621 and 622, a pair of second 
magnets 630 and second inner and outer yokes 650 and 
640 are installed as a lilt means on both sides of the 
rotary block 600. The tilt means produces an electro- 
magnetic force for rotating the rotary block 600 center- 
ing around a rotary axis C shown in Figure 28. As shown 
in Figure 29, the tilt coils 621 and 622 are arranged such 
that the center parts of the tilt coils 621 and 622 overlap 
the second magnets 630. Reference numerals 623 and 
624 represent iron cores around which the tilt coils 621 
and 622 are wound for attraction with the second mag- 
nets 630, which contributes to up-and-down balance of 
the magnetic field lines with the second magnet 600, 



such that the rotary block 600 is level. Thus, the irons 
cores 623 and 624 are arranged to be symmetrical in 
the vertical direction to the magnetic force of the second 
magnet 630. Also, a holder 850 having wires 840 sup- 

s porting the bobbin 800 is mounted on the rotary block 
600. That is, coupling protrusions 851 formed on the bot- 
tom of the holder 850 are inserted into coupling holes 
603 formed in the top of the rotary block 600, such that 
the holder 850 is fixed to the rotary block 600. Thus, as 

10 the rotary block 600 rotates, the holder 850 and the bob- 
bin 800 supported by the holder 800 rotate together. Al- 
so, an objective lens 81 0, the focusing foil 820 and the 
tracking coils 830 are installed in the bobbin 800. As the 
holder 850 is coupled to the rotary block 600, the focus- 
es ing coil 820 and the tracking coils 830 are placed be- 
tween the first magnets 730 attached to the first outer 
yokes 720, and the first inner yokes 710. Thus, the bob- 
bin 800 moves being supported by the wires 840 due to 
the current flowing through the focusing coil 820 and the 

20 tracking coils 830, and magnet field lines due to the first 
magnets 730 and the first inner and outer yokes 71 0 and 
720. Accordingly, the objective lens 81 0 can perform the 
focusing and tracking operations. 
[0034] In the optical pickup having the above-de- 

25 scribed structure, the tilt means rotates the rotary block 
600 such that the optical axis passed through the objec- 
tive lens 810 is incident perpendicular to an optical disk 
(not shown). That is, when the current I flows through 
the tilt coils 621 and 622 placed at one side of the rotary 

30 block 600, an electromagnetic force F is produced up- 
ward due to the interaction with the magnetic field lines 
B by the second magnents 630. Also, when the current 
I flows in the opposite direction through the tilt coils 621 
and 622 placed at the other side, an electromagnetic 

35 force is produced downward. As a result, the rotary 
block 600 rotates centering around the rotary axis X. 
When the current flows the tilt coils 621 and 622 in the 
opposite direction to the above, the rotary block 600 ro- 
tates in the opposite direction. 

40 [0035] In the optical pickup according to the fourth 
embodiment of the present invention, the rotary block 
600 that is integrally movable with the holder 850 of the 
bobbin 800 is rotated according to the tilt of an optical 
disk, so that the tilt of the optical axis passing through, 

45 the objective lens 810 and the reflecting mirror 61 0 can 
be dynamically compensated for 
[0036] In addition, in the optical pickup having the 
above structure according to the fourth embodiment, the 
first magnets 730 and the first inner and outer yokes 710 

50 and 720 for the tracking and focusing operations are 
fixed to the base plate 700 connected with the fixed base 
500, the weights of the first magnets 730 and the first 
inner and outer yokes 710 and 720 do not affect at all 
the rotary operation for the tilt adjustment. That is, since 

55 only the rotary block 600, and the bobbin and holder 850 
which are integrally connected to the rotary block 600, 
rotate for the tilt operation, the weight of objects to rotate 
for the tilt operation become light compared to that in 
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the first, second and third embodiments. Thus, mass in- 
ertial moment for the tilt operation decreases, so that 
the driving sensitivity is enhanced, and the tilt adjust- 
ment can be performed with a low driving current. 
[0037] As described above, in optical pickups accord- 
ing to embodiments of the present invention, the tilt of 
the optical axis of the light incident onto and reflected 
by an optical disk through the reflecting mirror and the 
objective lens can be adjusted according to the tilt of the 
recording medium, such that the light is perpendicularly 
incident onto and reflected by the recording medium at 
all times. 

[0038] The reader's attention is directed to all papers 
and documents which are filed concurrently with or pre- 
vious to this specification in connection with this appli- 
cation and which are open to public inspection with this 
specification, and the contents of all such papers and 
documents are incorporated herein by reference. 
[0039] All of the features disclosed in this specifica- 
tion (including any accompanying claims, abstract and 
drawings), and/or all of the steps of any method or proc- 
ess so disclosed, may be combined in any combination, 
except combinations where at least some of such fea- 
tures and/or steps are mutually exclusive. 
[0040] Each feature disclosed in this specification (in- 25 
eluding any accompanying claims, abstract and draw- 
ings), may be replaced by alternative features serving 
the same, equivalent or similar purpose, unless ex- 
pressly stated otherwise. Thus, unless expressly stated 
otherwise, each feature disclosed is one example only 30 
of a generic series of equivalent or similar features. 
[0041] The invention is not restricted to the details of 
the foregoing embodiment(s). The invention extend to 
any novel one, or any novel combination, of the features 
disclosed in this specification (including any accompa- 35 
nying claims, abstract and drawings), or to any novel 
one, or any novel combination, of the steps of any meth- 
od or process so disclosed. 



Claims 

1. An optical pickup comprising: 
a fixed base (200); 

45 

a base plate (210) installed rotatable with re- 
spect to the fixed base (200); 

a bobbin (230) seated on the base plate (210), 
being movably supported by a predetermined so 
wire (280); 

an objective lens (1 90) for focusing an incident 
light to form a spot of light on a recording me- 
dium (300), the objective lens (1 90) mounted in 55 
the bobbin (230); 

focusing coils (260) serving as a current flow 



path for a focusing operation, the focusing coils 
(260) installed in the bobbin (230); 

first magnets (250) and first yokes (240) for pro- 
5 ducing magnetic fields perpendicular to the cur- 

rent flowing through the focusing coils (260) to 
produce an electromagnetic force for driving 
the bobbin (230), the first magnets (250) and 
first yokes (240) installed in the base plate 
10 (210); 

a fixed optical system (100) for irradiating light 
toward the recording medium (300) and receiv- 
ing the light reflected by the recording medium 
(300) and then passed through the objective 
lens (190); and 

a reflecting mirror (180) for changing the 
traveling path of the incident light, the reflecting 
mirror (180)arranged between the objective 
lens (190) and the fixed optical system (100), 
being fixed to the base plate; 

a support arm ( 1 62) having one end fixed to the 
fixed base (200) and the other end rotatably 
supporting the reflecting mirror (180), serving 
as a rotary shaft of the base plate to which the 
reflecting mirror (180) is fixed; and 

a tilt means for rotating the base plate (210) us- 
ing the support arm (182) as a rotary shaft, to 
adjust the tilt of an optical axis passing through 
the objective lens (190) and the reflecting mir- 
ror (180). 

2. The optical pickup of claim 1 , wherein the tilt means 
comprises: 

tilt coils (430) serving as a current flow path, the 
tilt coils (430) being attached to the first yokes 
(240); and 

second magnets (420) and second yokes (41 0) 
for producing a magnetic field perpendicular to 
the current flowing through the tilt coils (430) to 
produce an electromagnetic force for rotating 
the base plate (210), the second magnets (420) 
and second yokes (410) installed in the fixed 
base. 

3. An optical pickup comprising: 
a fixed base (200a); 

a base plate (210a) installed rotatable with re- 
spect to the fixed base (200a); 

a hollow boss (201 ) formed to protrude on the 
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base plate (210a): 

a bobbin (230a) coupled to the boss (201 ) to be 
movable in the vertical direction; 

5 

an objective lens (1 90a) for focusing an incident 
light to form a spot of light on a recording me- 
dium (300a), the objective lens (190a) being 
mounted in the bobbin (230a); 

10 

focusing coils (260a) serving as a current flow 
path for a focusing operation, the focusing coils 
(260b) being installed in the bobbin (230a); 

first magnets (250a) and first yokes (240a) for is 
producing magnetic fields perpendicular to the 
current flowing through the focusing coils 
(260a) to produce an electromagnetic force for 
driving the bobbin (230a), the first magnets 
(250a) and first yokes (240a) being installed in 20 
the base plate (210a); 

a fixed optical system (1 00a) for irradiating light 
toward the recording medium (300a) and re- 
ceiving the light reflected by the recording me- 25 
dium (300a) and then passed through the ob- 
jective lens (190a); 

a reflecting mirror (180a) for changing the 
traveling path of the incident light, the reflecting 30 
mirror (180a) being arranged between the ob- 
jective lens (1 90a) and the fixed optical system 
(100a), being fixed to the base plate (210a); 

a support arm (182a) having one end fixed to 35 
the fixed base (200a) and the other end rotat- 
ably supporting the reflecting mirror (180a), 
serving as a rotary shaft of the base plate 
(210a) to which the reflecting mirror (180a) is 
fixed; and 40 

a tilt means for rotating the base plate (210a) 
using the support arm (182a) as a rotary shaft, 
to adjust the tilt of an optical axis passing 
through the objective lens (190a) and the re- 45 
fleeting mirror (180a). 

The optical pickup of claim 3, wherein the tilt means 
comprises: 

so 

tilt coils (430a) serving as a current flow path, 
the tilt coils attached to the bobbin (230a); and 

second magnets (420a) and second yokes 
(41 0a) for producing magnetic fields perpendic- ss 
ular to the current flowing through the tilt coils 
(430a) to produce an electromagnetic force for 
rotating the base plate (210a) coupled to the 



bobbin (230a) , the second magnets (420a) and 
second yokes (41 0a) installed in the fixed base 
(200a). 

5. An optical pickup comprising: 

a fixed base (200b); 

a base plate (210b) in the fixed base (200b), 
being supported by spring means (440b) to be 
rotatable; 

a bobbin (230b) seated on the base plate 
(210b), being supported by a predetermined 
wire (280b) to be movable; 

an objective lens (1 90b) for focusing an incident 
light to form a spot of light on a recording me- 
dium (300b), the objective lens (190b) mounted 
in the bobbin (230b); 

a focusing coil (260b) and tracking coils (270b) 
serving as a current flow path for focusing and 
tracking operations, the focusing coil (260b) 
and tracking coils (270b) installed in the bobbin 

(230b); 

first magnets (250b) and first yokes (240b) for 
producing magnetic fields perpendicular to the 
current flowing through the focusing coil (260b) 
and the tracking coils (270b) to produce an 
electromagnetic force for driving the bobbin 
(230b), the first magnets (250b) and first yokes 
(240b) installed in the base plate (210b); 

a fixed optical system (100b) for irradiating light 
toward the recording medium (300b) and re- 
ceiving the light reflected by the recording me- 
dium (300b) and then passed through the ob- 
jective lens (190b); 

a reflecting mirror (180b) for changing the 
traveling path of the incident light, the reflecting 
mirror (180b) arranged between the objective 
lens (1 90b) and the fixed optical system (1 00b), 
being fixed to the base plate (210b); and 

a tilt means for elastically rotating the base 
plate (210b) which is elastically supported by 
the springs (440b), to adjust the tilt of an optical 
axis passing through the objective lens (190b) 
and the reflecting mirror. 

6. The optical pickup of claim 5, wherein the tilt means 
comprises: 

tilt coils (430b) serving as a current flow path, 
the tilt coils (430b) attached to the first yokes 
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(240b); and 

second magnets (420b) and second yokes 
(410b) for producing a magnetic field perpen- 
dicular to the current flowing through the tilt 5 
coils (430b) to produce an electromagnetic 
force for rotating the base plate (21 Ob), the sec- 
ond magnets (420b) and second yokes (410b) 
installed in the fixed base (200b). 

10 

An optical pickup comprising: 
a fixed base (500); 

a rotary block (600) installed in the fixed base is 
(500) to be rotatable; 

a holder (850) integrally coupled to the rotary 
block (600); 

20 

a bobbin (800) supported by a predetermined 
wire (340) of the holder (850) to be movable; 

a base plate (700) fixed to the fixed base (500) 
and placed between the rotary block (600) and 25 
the bobbin (800); 

an objective tens (810) for focusing an incident 
light to form a spot of light on a recording me- 
dium, the objective lens (810) mounted in the 30 
bobbin (800); 

a locusing coil (820) and tracking coils (830) 
serving as a current flow path for focusing and 
tracking operations, the focusing coil (820) and 35 
tracking coils (830) installed in the bobbin; 

first magnets (730) and first inner and outer 
yokes (710: 720) for producing magnetic fields 
perpendicular to the current flowing through the 40 
focusing coil (620) and the tracking coils (830) 
to produce an electromagnetic force for driving 
the bobbin (800), the first magnets (730) and 
first inner and outer yokes (710; 720) installed 
in ihe base plate (700), facing the focusing coil 45 
(820) and the tracking coils (830); 

a fixed optical system (900) for irradiating light 
toward the recording medium and receiving the 
light reflected by the recording medium and so 
then passed through the objective lens (810); 

a reflecting mirror (610) for changing the 
traveling path of the incident light, the reflecting 
mirror (610) installed in the rotary block (600) 55 
to be arranged between the objective lens (8 1 0) 
and the fixed optical system (900); and 



a tilt means for rotating the rotary block (600) 
to adjust the tilt of an optical axis passing 
through the objective lens (81 0) and the reflect- 
ing mirror (610). 

8. The optical pickup of claim 7, wherein the tilt means 
comprises: 

tilt coils (621, 622) serving as a current flow 
path, the tilt coils (621, 622) installed at both 
sides of the rotary block (600); and 

second magnets (630) and second inner and 
outer yokes (640; 650) for producing magnetic 
fields perpendicular to the current flowing 
through the tilt coils (621 , 622) to produce an 
electromagnetic force for rotating the rotary 
block (600), the second magnets (630) and 
second inner and outer yokes (640; 650) in- 
stalled facing the tilt coils (621 , 622). 

9. The optical pickup of claim 8, wherein a plurality of 
iron cores (623, 624) are installed at both sides of 
the rotary block (600) to be symmetrical in the ver- 
tical direction such that the rotary block (600) main- 
tains a level state due to the magnetic force be- 
tween the second magnets (630) and the second 
inner and outer yokes (640; 650). 
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